Association of fatty acid desaturase genes with attention-deficit/hyperactivity disorder.
Fatty acids, in particular omega-3 fatty acids, have been found to affect behavior and cognition both directly and indirectly. Evidence to suggest a link with attention-deficit/hyperactivity disorder (ADHD) derives from three key areas: 1) animal dietary restriction studies observed increased locomotive hyperactivity and reduced cognitive ability in offspring; 2) animal dietary studies indicate alterations in the dopamine pathway; and 3) human studies report reduced plasma omega-3 fatty acids in ADHD subjects. We investigated three genes that encode essential enzymes (desaturases) for the metabolism of fatty acids by scanning for genetic association between 45 single nucleotide polymorphisms (SNPs) and ADHD. Our findings suggest a significant association of ADHD with SNP rs498793 (case-control p = .004, odds ratio [OR] 1.6, 95% confidence interval [CI] 1.15-2.23; transmission disequilibrium test [TDT] p = .014, OR 1.69) in the fatty acid desaturase 2 (FADS2) gene. As alcohol is known to decrease the activities of these desaturase enzymes, we also tested for interactions between ADHD subjects' genotypes and maternal use of alcohol during pregnancy. Two SNPs in the fatty acid desaturase 1 (FADS1) gene were nominally associated with ADHD only in the prenatal alcohol-exposed group of children; formal test for interaction was not significant. These preliminary findings are suggestive of an association between FADS2 and ADHD.